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(54) MODIFICATION OF PLANT AND MODIFIED PLANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase activities of a 
3 -hydroxy-3 -methylglutaryl coenzyme A (hereinafter referred to as 
HMG-CoA) reductases in a plant by modifying a gene of the HMG-CoA 
reductase so that a protein kinase having the phosphorylating ability may not 
substantially manifest the activities and transducing the resultant modified 
gene into a plant cell. 

SOLUTION: An expression cassette having (A) a promoter capable of 
functioning in a plant cell, (B) a gene of a protein kinase modified so that the 
protein kinase capable of manifesting the in vitro phosphorylating activities of 
serine at the 7th position from the N-terminal of a peptide having an amino 

acid sequence of the formula may not substantially manifest the activities and i m u\ ip zvr m* >;* **- ;*< utyt&xu i*r M ^t u 
(C) a terminator capable of functioning in the plant cell in a form enabling the 
functions, is transduced into a cell of the plant having HMG-CoA reductase 
activities in catalyzing the production of mevalonic acid. 
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(71) ttiKA 001 

(72) f£9J=& BIBB mi 

maK%*mft^mBUttm-T a 9 s 3 
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(72)&!#& *&EH Sfc 



(54) [%I»CD«^] tttt®e^£&tft&tttt 

(57) [g&3 (i^IEW) 
(8¥&¥&J 3-t Hn^^-3-^f-;^;^!;^3 

xyf>f AA (HMG-CoA ) 'j ^7 fe'*Stt£*T?-&« 

n*^*, 7#@<or$ ygre&s-fc u yt>n 
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xyiMixA (HMG-CoA ) W99— fe'vSttSrW?"*® 
ftwHBBrtC. (1) ffiMSrttlifg^ft&rn^-;? 

(2) wm^\x^Khr^ywsmx'hh^r 
* Frt*>N*tta»& 7#@<7>r 5 y * a 

©A-f SifcCfcO Mfert t'iOHMG-CoA W99 — b' 
xyf'f AA (HMG-CoA ) V f 9 9 -*.ffl&fr$t VI 

f - HrtwN5feift6»6 7#a<z>r 5 ygrc£>£-fc y £4 

y t'h ere 'J >H-ft-r-5vStt2r^-rrox-f y*-*— if 

(nmmwnf y*a yiuz&^x&ifztix^&v 
r-f y*^~ «f*Hte? , av<3) mMiiiRrt?sgg«r 

•y h * gA-fS i 'fc fc J: 0 Kttftrt"W>HMG-CoA U ^ ? 

3-t h'o*x-3-^;P7Vk?y/I^ 
xy-*f>fAA (HMG-CoA ) 1)999— fe'vfttfc^SS 

ftwHJBrtt. (1) aWBBl*J'C«IB5ri6 i flrrnt-^ 

(2) HMG-CoA Vy9 9—VZA yt'bvX'V y&fc 

m& m®MMfixmi&im%9-5.*-9-. $m 

fEWfitfFCrf -y h £ ISA** i fc J 0 

^I^^TC7)HMG-CoA Ur^^-HfvgttSrifJO^-frS^ 

(2) mm^ix-^ziizTssmm-cb&'t.T 

y t> ot-u y^-ftf 6?Stt£*-f ru-f 4 y*-f— tf 

im&5] a) fmnm^xm^m^rti^-9 
(2) Efl#^it*§*i4r$/Hi»rca* / <r 

<nfmn®<?)y-7Y*4>iuz&\,\x&&ztix^& v 

m:9 - S £ffl&ijm%&X'1i1'h&%At 



[|f^6] (l) SiBailijiart-riSt^Jtl^rnt-^ 

(2) HMG-CoA V9~99~e*4>t'hV?Vy&fc 
&IX(3) ^MSrtTiSi^tg* £SS 

[000 1] 

m&Mzmth. 

[0002] 

*"f, 3^cOT-fef-^CoA cO^tioT^tS^ 

^y-f-^tn U y®. iJitf. -ecOMttttO^-M- 
rU;Hrayy®|i:A^-rSC:i:lcj:-3T. ^SSl 

o o^e j y-^yx-h zyy-imny yMtfteS.? 

0, IKO*^fcli«Bij*»6«iaj$*i"C^4. -tit. 

s'n yggKiOftlHfig^ *• ft±ZltZ>imiim£tiX 
^11^1^5349126 BHftX^^nyBHSK 

'Wh. 3-b Hndfy-3- X+A&M U/P3xyif-f A 
VJ9'99~ (OT, HMG-CoA V9"99— tffciE 
■f . ) Og^£»«B» ^ ^ o-- y ^ L , ^ o- 

dfc^io hmg-coa u r ? ^ t ajwnart-cjftiws 

* rtuywm&nmktto^mixbh** y^fn 

7Xfo-/k x^r^y?:JiJD$^^i:^'»rtllc^ 
[0003] 

imtfMmuzok^&mmi tz*>x\ hmg-coa v 

HMG-CoA '*J9 , 99— fe'$r«!B9«rtT# 

[0004] 



* 
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1. 3-t 'J^nxyf >( 

A A (HMG-CoA ) »J ^ ? &W8ft<7)fflN$k 

Hz. a) a^jKrtrawTOSrrnt-^-, (2) 
wm^ i -c^^iis r 5 j mmm-h hi?* h i*^ 

<r k <t o M&i*i-e?>HMs-coA >j ^— tfatt^Ji 

2. 3-tHnJfv-3-^f-;^;l'^ , J^3xyif>f 

AA (HMG-CoA ) U^^—tfffittSrW-rittS^IIB 

P«ifc, (1) aft*Bl^T«B|Tfri65:rnqE-^-. (2) 

kwi i -c-^$iis r 5 j mmix-h h ^ 
■f-nom^-. mo) mwmm-m^m:^- 

Kth Z. fc J: 0 MBflflT^HMG-CoA ?~b*?S 
A A (HMG-CoA ) U ^*-*^£tfr4»ft*>«S 

rtt, (i) aswifiTOW"r««rrot-^-, (2) 

HMG-CoA U ^ ? — fe*S-f V b' r- nT U ygHtf 4 
J: o lz®£btz7UT4 y*i—*0X8&?* R.t/0) 

T'OHMG-CoA fc?*gte£tiflD$ 

4. (i) «iWBBrt-c«ffi=riB«rrDt-^-. (2) e 

ms^ 1 *i4 r s j mwMTh 4 v rt o n 

ii^F, av(3) mmmftx-fflFimzf-s*-? 

5. (i) mwmfix-mmsimzy'tt-f-. (2) s 
5>j#^- 1 x^tiirs. ymmnx-hi^ri-mw 
5fe«A»6 7§g<or $ y srcfcs-b u >- *4 ytv ux- 



£tgfg^i^T-rr4fs^byhaw 
6 . (1) mtyMmftx-mFimzTv*-?-. <2) hm 

G-CoA U^^-HfSr-f yb'hn-C';yi?-fb-fl.vSS5: 
[0005] 

[»Mo5t»tfWBIB] *IKBtt. fflWmfl-CHMG-CoA 

ffl^iit&flW^ffiJiMitr. J.Sambrook, E.F.Fr 
isch. T.Maniatis^; ^e^dfj2.7- ^n--y^ ^ 
2fiS (Molecular Cloning 2nd edition ) , 3— 
TVy? yw\'— h "J— (Cold Spring Harb 

or Laboratory ) Mi. 1989**tEHa*l*a«0* 

fcli. r-fy^^-3- 'jy^(ATP) *>r- U>-SS5r# 

t Ho*^n^t^E»r*Rl6*»»f 4»* (EC 2. 
7.1.37. ) -C&ft. 

[ 0 0 0 6 ] r 1 X- r s /use 

ilg^kti, 1SJIJ#^1 . $Jt*>. (N)-His Met Lys Tyr 
Asn Arg Ser Thr Lys Asp Val Thr Lys Ala Ser-(C) "C 

■f i x-7KZtiz>T$;mfflx-h h*<7* y zm&on 

#g«or s y grcft s-fe u ^ ^fflv^fiS7'n7 L >f y* 

■J—- fe>M ^ b'b trey >Kfl:TS 4*»if a *»Srmr 

mzftgvzh. 

[0007] ^#m^ak , 09£tf. 

— b'(GST jjae^fc^v^ttftru-f-fy*^— ea 
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ft. tac 7n^-^-. GST iifr?£-i*f*iI®S& 
h. b&Wt. D. B. Smith £>?)Gene, 67, 31-40 (198 

8) (cie^*&^^ t T *SW S £ *> "C* S . 

ft. m^$:rl£*I§M5:Li?gffi?K(50inM Tris-HCl (pH7. 
5). 25% 5/al) *(dKBLfc«. V-^-*-T'M# 
£ffi#-f.g> i i: t J: 0»fe*lfc*IIBBaiaJ«l*Gl»itathi 
one-Sepharose 4B ( 7 r/l^i'Ttr.) (4 

xrefcfciiMBaJi) . sfcaitcBte^y^ite** 

LJtGlutathione-Sepharose 4B$r^), WE$gS?g (20mM 
Tris-HCl (pB7.5>. 2mM MgCl 2 , W OTD^fcSSU 

§^^4" ft i>GluUthi one-Sepharose 4B 

$yg®^K'*>6'0"f-r-\ r 33 fc§^2r 32 P-ATP 5: 
*ttHWK +(ca^f & C k t: J: 9 KISS . »E 

a^^atCiOIS^'S (J. E. Casnellie . Hethodsi 
n Enzymology, 200, 115-120 (1991) #SB) . ±12^ 

Jftft*^ 7#B0>T5 / SrrJbS-b'J y£4 y tr-n-ey 

a -c=srw^Ttt, wmtrnftztih . 9 £ 1 

X . /af^f y * ■^--fe'wagoflgMcis v ^"C y yawn 

■eaew. E^s^iTSSft&rs/BEfliT** 
^rf- Hrt^NsftJBA 1 ^ 7#aor s yirc&s-fc y y 

[0008] *3Wrc«. rujq^f. 1 T'^£*i47S 

grc*$>£-fe 'J y £ -f y t* r- cr? 'J y|Ht*-4iStt**rt 
7W-f y**~ tf££*WtcSigtt£jj*$fcv* J: a C 

rt«N5taa*»6 7*iot5 yurr**-b u yfc4 y t: 

«S0*wy ynic*ivvc«R#SftTv*4 y ^*y 

M&mi&Ui. T. Hunter CioT Method in Enzymolog 
y. 200. 3-37 (1991)ofel !C5*S#lTV»*JIHISW£ 



ATP a^L*vvfc3frrsy|8*»*U «itf. T 
y£ felf £ £ **e# * . ^riNPKSro-r'f y 

v^TfiwsfiTv^ y tffl^-ri.48#aoy 

T/l^-y (csaw-* .TfcfciO BW^-TS r ME^## 
lT*S*l4TSy»iEW"C*ft^rf'Kl*JON5|5lHA» 

£> 7#aor s y®rr«>i. -t y v *4 > f h o-e y yg? 
yn ts^"C«»**irv^ y ^>c«s-rft45*Bo 

[ 0 0 0 9 ] i> %hL , *IKHTJ±, r E?i|#^ 1 "C* 

3ii-g.TS yg^j-c*i>5^r^KrtcoN5j^g*^7# 

EOT a y 4 -b y y * >f y t h n-c 'J fffiMW* 
T . HMG-CoA y y ^ ^ — fe'5r >f y t* h n-C y 

"tiifc^T**. ^;^f-^y-s- h7^7i5- 

-fe' (gst ) a&pfcfflv^iiirn-f-fy^-^-eBe 
mmt<7 «fc 9 ^®ssm L^^iiffiJrigs-ri. . 

tac rnt-^-. GST iBfi^FSr-^trWreifES^ 
4 1 D. B. Smith ^OGene, 67, 31-40 (1988) tl£ 

m<r>ttw&Lxw&$hzt\>x%h. iftiitt. 

S*ltettiatrL|i»a<50mM Tris-HCl (pH7.5), 25? 

SittCi 0#4>*l>S*liTOartll*GlutetM<me-Scph 
arose 4B ( 7TlV-7is7$L) IZimZth (4 XJ-CUffi 

athi one-Sepharose 4B^^, WEJg@?fc(20mM Tris-HCl 
(PH7.5), 2mM MgCl 2 , lmH Dn)^HSL. »WMi 

H}S?S*t#^il4Glutathione-Sepharose 4Bt®^L 

fcltei'WVfi, -a^-7T isA^AhVZ (Ni 
cotiana sylvestlys) fcfaOHMG-CoA ^999— fe\ r 
33 ft4V^2r 3J P-ATP fe*tft»B«+«ca^"4 ^ k 
iORJES**. KfiSa, ±E<^)HMG-CoA y^^-H? 
5\»gUiL£a. Gel loading ^®ffi$-Jni.l0-20XSDS- 
PAGEtC;&>(t4. ISiv&f&a, y;U$-^-^>—^--C 



hmg-coa y €$v>mfc?hi£&zmm>izJik 

tM y*7— - tfil&F**, HMG-CoA y*'?*— fe'£yy 

[ooio] mm;m^t>iy.h tmmmtoxmtsft 
&£v®mmm<omte^®w®i,zm5-i-immii 

(OCT) mt-^-t^oTtT^O^-fUA • 

rv-X>-XiOT-DNA &3ft<^lij£W7'n 

(±. ^'j7 77- ; eif-f ^•>'f;^( CaMV) E&ft7)19S 

[00113 *$Mrcfflv>£>*i4 rmHi|^7(i|gBr 

b X'h 0 , t Hi . T-DNA A*ON0S S * 
XGV1 ^ GV2cD?-S*-?-^'74;l^Efefc<0:?- 

[ o o 1 2 1 (i) itwaflTigf^iE&7-n*-? 

(2) mmmx'^zh&Tssmmnx'b&iy 
f - h i*w>N*«a»& 7 sgor ^ y arc* s * y y * 4 
y t' h n-c; yiKfct&vSttfc^-rrnTM y*-f~ if 

DNA y#— lf^ffl(cJ:o-CjS&t«a?!r«*tSfcJ: 
«BflT1ISiFTIii$r*-$*-*-j OHk- rigosf- 

4» 7#i<or5 /gre&s-fe y y£>r y t'hn-cu ye 

J: 3 fc. ^WStT U y#-^£fflv> 
xm&thtiJiU. ZZX'&^h ryy#- s tilfg-T 

mA-r&ztz*ifflz-r&2*m<7y&fmfi z 



(5) 8HPP9-121863 



ml 3 izmmzhJ-zmM* -/hit. rmmmmx-® 

SffiRfflX'i>&'<T1- Kfltf)N*3§?&»£>7#S<97$y 

WCfo h -fe y y £ -f y b> ot 'J yKflrt"* vfttS-^-f 

T^L, rEJd#^i-c*Sn4T5yi«i!Ji| 
TftS^rf - Hrt«N5RiB3ft»4> 7 # SCOT 5 /STft-S 
-feU ySr-f yb'hnTyy®Ht-r£vStt£^TTnT>r 

S CI b izX ^XBX03B3MBtolt&8t!lhZ 

mz.th*imb%h. tzbz.\i. mmsmmzmi-f 

Zmt-f-Zm^ZZblzXr) . m&izismiMz 

r w&m*T i X'^ztizr s yiS8EWc*ft^rf - hi^ 
<on5MS*^ 7#a^r 5 yi!Tibi)-fe y y^^f y t> 
o-cy ygsfli-rsigii^-rrox'f y^^— fe**iat 

IMSI^ t ««fc!*JIWfc:|flF±$ * S i i: *«Tig ^ « . 

4»7#gwr$/Brc*4-feyy*-f vthotyyK 

[0013] COJ:3tLT«E8S*ifc»K*-fc-yb 

xyn»>, ^fyyy. 7^77^7 r^ov^fHI 

T77i-mm®; *uy^ 4fa»>y, iii&+*itWJ 
yfMt*: -bayHO-feyf4ffitl; l^^X^ 

?-f y ^AcT^^fijffl-rs^ra^rn h r 7* 

tzmmmt. tmmmm^iz^xm^m^ti 
zjjmtzmtxmiZti. mmbLxn&zbffX'Z 

h. Z<r>SL0%imt. S.B. Gelvin, R. A. S 

chilperoort and D. P. S. Vernal ; TyyY^V^^. 
y— /M itui/—/-?- j.r;KPlant Molecular Bio 
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1 ogy/Manual ) . ;U7- WfJ-/? ^7* U y ^ +— 
XOUuwer Academic Publishers)^. 1988£9lc£tt 

[0014] fttttttti. Witt, -f ^'WtftfisTSA 
(cM^C-f ^AoiTyS&fcfflHi -I fc#T'# & . A *S 
^SJBaft. «fff-9a. X-XisyZ-ktS Linsmaier and 

Skoog(LS)igt6 (Physiol. Plant. 18, 100-127 (198 

5>> ?**U KSrK4Hk*H*. BWHfcl/C*3 <£ 

dy«y**tfLS«jfi"C*at»CiBaE««fS. 
fcWRU PCR iL<Ji-^y7n-yhj5?fftcJ9 rgj 

5MH*»6 7 $ a o r 5 y arc* s -t y £ a y t h q-c 

KSttfcwSfcv* «fc a COS UfcTnr-f y=H-~ «f*> 
■tftftfgttJ&HETU LTHMG-CoA U*'?*— tf«)»gtt 

aaarc*4a« wi^y»L m ami. #o^-y 

ft*. $&«c. ^BjOSii^^mi: l/C. ffltWK 
{tS^W^iiJn. 3M* »M»jfc, 8Ttf>* 

[00 15] 

[oo 1 6] $mmi (A yfhotstts^rf-H 
wyyiHfc) 

1 2 T'*£*U> T 5 y Bfflfltrfci'O'f- 
FfcaHTSyBtedaaKFer Septive Biosystems 
S % 9050 Peptide Synthesizer) ) ICX ? 
yN*37*aT>f y^^— lrNPK5S:3-H-rSDNA (cNPK5) 
Sr. Mol. Cell. Biol.. 14, 2958-2965 (1994) tea* 

frCC5 ( 3 T^Mi ifflHEW ) £ rn- 
U ^^<3««fflJBM-2 (Kato et al. (1972) Liquid 
suspension culture of tobacco cells, p. 689-695. I 
n G. Terui (ed. ) Fermentation technology today. So 
cietyof Fermentation Technology, Osaka, Japan. If 



cNPK5 0^***tfBadH $rJi£. KpUClfi O 

BamHI 9 pXH£««l,}fc. 

pXKlli. cNPK5 05'{ffltpUC18 «0?;Pf^O--/'n 
4 r-<9XbaIj&«. cNPK5 03' fflJKpUC18 OTWn-- 
y^-»M hOKpnl^ Sg$iiS<f|jii:5:o^t<7)-CJ> 

yilfcfcvvc^SftiU^yfcffiiS-J-i. ^A'nro 
x4 >*i— b'NPK5^48#g^U S/yfcTJMr-yfcfi 
SWSfci&fc:. pffilfcflffli: LfcPCR £J:&ffi££tt£ 

(PCS protocols: aguide to methods and application 
s. Academic Press. San Diego, Calif. GElfand£>ffL 
P. 177-183 (1990) CiSttSftO**) K«fc 0cNPK5 <T> 

U pXKl(K48R)£fg§iiU:. »fc, NPKSBfeWMTOB 
ttjftO*<\fcaKCBa«HI T121£T'# SiIgiE*IJ£PCR ft 

liJ^TgAL (8Afta&QSEft<±. gggatccccatg- 
COT, cNPK5 Ott£Sflft<K< ] (c«S"f 4) . NPK5 
^fflWSHHBJ9**tr.Baafll|lrflrS, tacrn^-^ 

4 i o fcttlMBHI*? SpGEX-3X 
(7r;Pv^T*t*^HA) o?D-_yW hT'fc 

SBamHI {C. ^W^f-^y-S- h?yX7x5-HfJ:^ 

Z>iDlzyu-2*<7y&o1jmzmAl. -kMiWmK? 

^- P GEX-NPK5 $r^L^. Hfttl/C. NPK5(K48R)ii 
^^ISiR^te^-rCi^CBaiiiHI T12^-C-$ SiSS 
I£9(I5:PCR StioT^At (©Af^SSie^lii. GG 

GATCCCCATG— CiilT, cNPK5 <WBfflgfflWto< 3 t-ffiS 

■f*) . NPK5(K48R)O^BB?8aii3!*'*tfBarfI Brfr 
Sr. tac rot-^-HirFT^ftV-S- h5V 

^-T'ifbSpGEX-3X (7r;U-ei/Ttt3&*^JBA) 

--y^>f hT'S>|.BamHI ft:, ^/^f-sfy-S- h7 
yX7x7-H:t^A'3/nf^ y^f^— b'NPK5(K48R) 

^Si^^ y^ n*^ fr**"C* & i ? 7 a <r& o Ufa 

IC^AL, 7^^^^^ ?-pGEX-NPK5(K48R) 
?*-pGEX-NPK5 . pGEX-NPK5(K48R) X. XffimMW) 

/HCflSoT#»6»3ilfc. PGEX-NPK5 . pGEX-NPK5(K4 

8R) •c**iWBKe*Lfc*»«tra*s*i*»^ 

yy^Ri. -e^L-fil. GST-NPK5. GST-«PK5(K48R)i:^ 
£Lfc. PGEX-NPK5 . pGEX-NPK5(K48R) T-C-it'eiX^© 
!£&Lfc*fl§®5\ 5ml <7)L-7*n^tC lOOjug/mlOTy 
ty'J^tt LKMft%i&X2&°CX'mL%m Ltl . * 
COS. 150ml <7)L-7*n^k:l00 jug/ml tfDTy try uy^ 
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^LttKH^WWES«Lfc«K£l.5 oijni. 28 

TTC 7 B^tSg L fc . 7 B5fg&fc&fciljg 2 mMW5-rn 
*-4- ?no-3- /3-D- ti77isY*WM 

LtfSfSKSMI Tris-HCl 0>H7.5), 0.12mM P 
MSF,lmMMgCl 2 , 25%(w/v) x 3 $g) 4 0ml fc^jSb 
fcft, y-^r-^- (BRANSON S. SONIFIER 250) 
fr£ffic# : JiJ*60. cycle 70. 5^X40) L 

fc. mmm^mmm ux;. sooog . i5min)u ± 

ii«lfiai^4 0ml£Glutathione-Sepharose4B (7t 
/U"?5/7tt) lml (508^5 U-> fc«SS*fe (4 °CT 

tms\mnm) . ux;. iooog . smn) t-m 

g (GST-NPK5, GST-NPK5(K48R> ) £®if Lfc 
Glutathione-Sepharose 4B£*tf>. 4 Oml<7DWE|gir$(2 
OmM Tris-HCl (pH7.5), 2mM MgCl 2 . lmM DTTHcSS 
U >S'l>#St (4*C, lOOOg, 5min ) Lfc. Cl<7)^ 



MSSMlml+tC-t'titSGlutathione-Sepharose 
4Bfcfl» Lfcite* V W 3 % , 5 jtz g £ , s*ft# 

*Wf-K 200/tM'. r 33 P-ATP (370MBq/ml) 1 // 1 , Na 
CI 80aM , glycerol 8% , EDTA 0.8mM , DTT 0.8mM . M 
gCl 2 5mM £f tMOmM HEPESHS&(pH 7.0)+lca^- 
S (fcgfi 25 * 1 ) ih£J: 0»B8*fc <3(TC, 10# 
R9) . »Btt. KlE&Oo ^>15/z 1 £lcm ^O'jylS-fc 

flHBLfcft, 500ml W12U>«C 30i!t»L. ovvfr 

*h:^10^LTfr4>??tfl8*Lfc. «aiu:yy 

[0017] 



GST-NPK5 3750 0 

1E5»J##1 GST-NPK5 8200 4450 

Wffiftl GST-NPK5 7700 3950 



GST-NPK5(K48R) 1600 0 
KWS^l GST-NPK5(K48R) 1550 -50 
S5>J#^-2 GST-NPK5(K48R) 1630 30 



[0018] JJE^Krf-K*jB6nL«rV>iRfc^>Jfc«. 
^^A^f GST-WK5 <Oi§-£\ lB^I#^-l&Lf2'C* 

@ or s y arc* -s * y y £ -f y t* h q t y ytfHfrf h 

* y ^'y CffiSI" &48#gO s/y fcrrt^-yfcWIl 
Lfc»£*>Wir flj^ M&fyWR GST-NPK5 

(K48R) iWHM-iat^TSSfiiTs/K 
£> s * 'j y £ 4 y t> of vmtth vStt£*$ 

ofc. HJtOlSIU: 0 , ^^7of>( y*-*— tfNPK5 

a. iE««pti4iiw»^iav2T*3ii*Tsyiffl 
area h rto N5feS36»4> 7 #s or s y 

±f20j: 3 &r $ y Kg&®£fi, H$»J#^ 1 AXf 

^ 7 # a o r s y src & 6 * u y & 4 v t* h o v v y ® 

[00 19]HfifeM2 (f&S^-b-yhO^) 



^-^-itS^^LT^^^yffiffitfei 1 (NPT I 

i) . A-fm-f S'yite^ (HPT), at^usK-^- 

OVW ^U^^--CS>l.pIG121HM (Nucleic Acids Re 
s. 19,P.6373-6378,1991) £0||RBSSacI-C%JlLfc 

=mtob.lZtoft. <9~9^&ft*W)t*L. BioTechniq 
ues. 9, p. 92-99( 1990) Kf&^friSKSg It: ij"y X 7 h 

NA£-£tfpXKl (^6S09lT^$n/t) RV?'<37 

nf-f y=^i— fe'NPK50Mig^o-9-7'Hy >f yi 

vvt&#£*vo^ ij i/ytzffli-r§48#BO'J ityi 

rsy®rM^^N'37"n-f'f y^^— fe'NPK5(K48R) 

5rr7-Kt-&DNA$r#tfpXKl(K48R) ( 1 "C^S 
7Jife^S^*^0>tfL. BioTechniques,9,92-99(199 
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mmz «t o wi&m^ftz @m it: ( &r. cnpks 

tiJ:l/cNPK5(K48R)hie-r. > . lEZWULL&U i- 

VK??-X'$)&plGm\m'<?f-&ftb. cNPK5 £> 
cNPK5(K48R)$-7>f y-^3>$-fr. ^ft-fil, 
p35S-cNPK5*4^(ip35S-cNPK5(K48R)S:1i^L7t (01 

v-a-i: UA>f/n7>f ->yj»ffil^ (HPT)fc# 

HKft^AaTWf a«5(IH8R)»firP*-£ 
tsMfrtffiXZtiX^Z. Ititf^X. nA?u-?Av 

tti\i. frtiTUTA >*1— «fNPK5fe S v ^Ji_blE<5D 
75 /KBStfAaro-r-f lr'NPK5(K48R)£3& 

[0 0 2 013SSW3 (^3tfM0K«ft) 

SSgfll 2 T1#£ft£p35S-cNPK5;&tf p35S-cNPK5(K48R) M 
tflnttBSi: LTpIG121HM£. TraW-rWJ* • 
7 r j'XyXEHAlOlft ( J.Bacteriol . , 168, P- 1291-130 
1.1986 fclEHSfU Department of Biology. Washingto 
n University, St. Louis, Missouri ^teffi&silSgfctfM 

fr:ffifit200 Jf-A, n&MM25tiF, !gE2.5kV ) C 

3WM"*^W^o"7>f ^y«ttit€?F ( HPT) i: 

tew^yu^Aisyttt-rimmmmmix* 

vy50ug/ml % vvf v-y20ug/ml £-£ts 

LiStfi(bacto -trypton lOg, yeast extract 5g, NaCl 

sg. *iLw.o))x-Mmi-&z\ttz£*)&t>ixfi:. n 

t>tltlBmmftX'$)&T'7'nJ-VTW^ -VX?T 
yX>-A?:*t7>f ^ySOug/ml . ^n"7-f S^20 

ug/ml €r#tfLt$«ti-C30X;. -&t£§tU 

mfflSKI&. Vol. 4. p. 193-203.1992 (Cfiffi' 



Ti»U S»3#4£fcfcJ: l )SJI»21!Mt<T31ftK 

[0022] mmim^izmh^r 
m&M4 x''&btifymRmmmimM<nm%)wi) 

*#T\ lml<50 0.25M mannitol, lmM EOT A, 2mM D 
TT, lmM PMSF£-&fr50mM Tris-HCl M®j6(pH8.0) >PX' 

lurcto^u mmmzwrn^tL^wm^mtai. 

3'CrfMI (4X:. 5000g, lOmin ) TJti* (W&K) 
fcttfc. &£>il£±jf (ffiPSTK) (5/ig protein). £ 

M. r 33 P-ATP (370MBq/ml) 1 ju 1 . NaCl 80mM . glyc 
erol 8% . EDTA 0.8mM , DTT 0.8mM , MgCl 2 5mM 
tf40mM HEPESJMraEd^.OJtfCS^"* (J&l 25ju 
1 ) Ztt,z£*)%&2itt: (30°C. lOiNS) . 
RJG»0>5*5>2Oju 1 £lcm ft*>U yKt^n-XlSfc*' 

mzitt:. K'jyans^a-^E^-fiflaiLfca. 50 
omi ^>KyyiW3igijfe»t. owcr-fchyriEffi 

*. 

[0023] 
[*2] 



iA75X 5 F 


?n-y$, 


J&fffiKcpm) 




PIG121HM (fflffi) 


5-2-1 


6400 


100 


p35S-cNPK5 


6-1-2 


6200 


96.9 


P35S-«NPK5 


6-2-1 


6500 


101.6 


P 35S-cNPK5(K48R) 


7-1-1 


5150 


80.5 


P 35S-cNPK5(K48R) 


7-2-3 


3200 


50.0 



[0024] y^fi— HfMPB^JHSS* 



— fcfNPK5(K48R) ^^S^-tiTt^D-XT)^. E?iJ#-^ 



1 
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[00 2 53 mfcms mmm?^* mtm<nw 

^iiJDl ) 

HJ£$ 4 T^ftfcT2i£tt<?)2S£«KUI Lfc»M:i8lr L 

>- j. ? n- XiS&xJlK^LSigift "( Physi ol .Plant, 18, p. 100 

-127, 1965 ) ±tca*u inam®, 2?c. 16 

v j.? n-X3%<0LSigtfit. l^o-yifc 
010-1 5tic<7)ftru-hto##10*^)ffi$-®*L 

£S**£Ufc. ^^mS:S2tc^r. PBI121HM 
aMh^lOMjar-Cfcofc. *l/C. P 35S-<NPK5£gA 



■fr V77P-C«0>««&&« 3 5 BmBTT* 0 . j&SW 1 0 
■ETFC&ofc. £*lfc*tLT. p35S-NPK5(K48R) £g 

^37 % J2UrW20^U:(Cfl* L . 80mmfc>lL<WI Lfc 

[00263 HifcM 7 ( jgRCift* v ta(nm<nwm 

to) 

7BISPS*U;. «*B»fc&»6l<U7.24BBtr?-?L 

[00273 
[3*33 

















10B1 


17BI 


24BS 


PIG121HM {jttm 


5-1-1 


45 


7.71 


11.73 


13.82 


PIG121HM (MM) 


5-2-1 


48 


8.50 


11.92 


12.75 


P 35S-cNPK5 


6-2-1 


62 


3.66 


6.08 


6.67 


P 35S-cNPK5(K48R) 


7-1-1 


44 


8.68 


12.95 


17.77 


P 35S-cNPK5(K48R) 


7-2-3 


47 


9.43 


19.45 


31.85 



[00 283 p35S-cWK5^mXlfzm&^mi^^ 

3wm<n®£. metwmmmztvfixwzftix. p35s 

-cNPK5(K48R) fc»AL*^ ; H§8Utt*>*3«SW>* 

[00 293 HJSM8 (iBmHft^N'a^JWlfiOtt 

mm 4 Tf# £>ft£T3iSftc9 ji®^ L L 



•c. i Bo&fr-cfiawiura. 23°c. i6^sb^t 
■f. ' 

[00303 

[^4 3 



SAr^xs K 








PIG121HM (*f{S) 


5-1-1 


41 


0.01 


PIG121HN'<»BB> 


5-2-1 


43 


0.25 


P35S-CNPK5 


6-2-1 


49 


0.23 



P 35S-cNPK5(K48R) 7-1-1 45 11.41 

p35S-cNPK5(K48R) 7-2-3 46 9.82 



[00313 PBH21HM am) mxL^mmmmt 

*;a'3H«5 V^ip35S-cNPK5£©A LfciEfi^lfiia 
fc«>fc*tLT. p35S-cNPK5(K48R) £&A L£i££^ tfi& 



[0032 3 
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[00 33] EJteSBH: "Wf- F 

1 His Met Lys Tyr Asn Arg Ser Thr Lys Asp Val Thr Lys Ala Ser 15 
[00 34] E?iJ#t: 2 WWM-.T^Jte 
: 1 5 E^OSS : "C7f- H 

1 His Met Arg Ser Ala Met Ser Gly Leu His Leu Val Lys Arg Arg 15 

[0035] e?ij#s§- : 3 mncnm -. tm 

lin<F>&% : 4 1 0 Unrfm. : cDNA 

m\ 

GGGAAGGGGT OGTTTGGGAA GGTTAAAATA GCTGAACATA CCTTAACAGG GCATAAAGTT 60 

GCTGTCAAGA TTCTCAATCG TCGGAAAATC AAGAACATGG AAATGGAAGA AAAAGTGAGA 120 

AGGGAAATTA AAATATTGAG ATTGTTCATG CATCCTCACA TCATTCGGCT GTATGAGGTT 180 

GTAGAGACAC CATCAGATAT ATATGTTGTG ATGGAGTATG TGAAATCTGG TGAGCTGTTT 240 

GATTACATTG TGGAGAAGGG CAGACTACAA GAGGATGAAG CTOGTAAATT CTTCCAGCAG 300 

ATAATCTCTG GTGTGGAGTA CTGCCACAGG AACATGGTGG TTCATAGAGA TCTAAAGCCT 360 

GAGAACCTCC TTTTGGATTC CAAATGGAAT GTGAAGATCG CCGACnTGG 410 



Ml] p35S-cNPK5<O^^Sr^-rH-C*S. 
IM2 ] p35S-cNPK5(K48R)<7)fillg*a$:^-rM-r-S>S. 
[03] T2^ttGfm»lK9'*3Wllinffl& 



*>a. p35s-cnpk5 zmxttzmttmifofijou 

%aCDm&. 6?o->-ff5 4 l*cr>m. p35S-cNPK5(K48 

-yff5 4 i#tf>K£fflvtf:. 



[Hi] 



RB 




NOS 



NPT II 



GUS 



t 



Xbal 



Xb*l 



L0 



HPT 




plG12iHM 



RB 




LB 



Nf>S | HPT H WO^ l I ^PtC5 LoH «S | HPT 

P 35S-cNPK5 . 




